An integral part of enhancing science education is training teachers in current content and techniques, and biotechnology is one of the technologies that will be needed to maintain living systems in space. The BioPharmaceutical Technology Center Institute (BTC Institute) offered two graduate education courses in biotechnology for teachers during summer 2012. Each weeklong course was held at the BioPharmaceutical Technology Center. Biotechnology: The Basics and Biotechnology: Beyond the Basics provided teachers with training, background and curriculum materials including information about NASA and biotechnology. Teachers of a wide variety of subjects with varied levels of teaching experience were active participants in this lab-based learning. They are now prepared to provide similar opportunities for their students.
Introduction
Biotechnology: The Basics and Biotechnology: Beyond the Basics are week long summer courses that were offered by the Biotechnology Technology Center Institute (BTC Institute) July 16-20 and July 23-27, 2012 respectively. The primary goal of Biotechnology: The Basics and Biotechnology: Beyond the Basics, is to provide middle school and high school teachers with the training essential to implementation of a laboratory-based biotechnology curriculum. This goal served as the guide in designing and implementing each activity, as well as in structuring each course. Both courses were offered for graduate education credits through Viterbo University and Edgewood College. All three course instructors are experienced teachers of biotechnology at the secondary level.
 "Encourage interdisciplinary training, research and public service programs related to aerospace."
The need for quality STEM education training extends throughout many scientific disciplines, and as plans are made for humans to travel and someday live in space, biotechnology joins other technologies to support the "public service programs related to aerospace. Often students and teachers in the life sciences do not fully realize how biotechnology relates to NASA. One of the objectives for both courses is to highlight how biotechnology is and will be used in space exploration.
 "Recruit and train U.S. citizens, especially women, underrepresented minorities, and persons with disabilities, for careers in aerospace science and technology". Enthusiastic well-trained STEM teachers are key to recruiting diverse future STEM professionals in "aerospace science and technology". Making connections between biotechnology and NASA increases the pool of teachers and students who will help meet this objective since it also brings in life science teachers and the students that they teach. NASA Education Priorities, Current Areas of Emphasis for Space Grant projects include: "Authentic, hands-on student experiences in science and engineering disciplines -the incorporation of active participation by students in hands-on learning or practice with experiences rooted in NASA-related, STEM-focused questions and issues; the incorporation of real-life problem-solving and needs as the context for activities." Both courses included "reallife" examples of how biotechnology is utilized by NASA, and "hands-on learning" of fundamental biotechnology techniques is the core of the curriculum. In addition, one of the requirements for teachers receiving a WSGC scholarship for Biotechnology: The Basics or Biotechnology: Beyond the Basics was to "submit a 2-3 page summary report to the BTC Institute, at the end of the 2012 or 2013 semester in which they implement discussion of NASA utilization of Biotechnology." Teachers who took the courses in 2011 were required to do this and several examples of how teachers implemented "a discussion of NASA utilization of Biotechnology" were featured to help 2012 teacher participants include this in their upcoming classes.
Program Details
Both Biotechnology: The Basics and Biotechnology: Beyond the Basics were one-week courses offered in summer 2012. Representing rural, urban, and suburban school districts, the attendees were teachers of a variety of subjects, including: middle school science, biology, biotechnology, agriculture, and chemistry. Currently there is a strong encouragement from the state of Wisconsin for agricultural educators to receive more science training. They are teaching many of the Biotechnology courses throughout the state, and over one-half of our attendees were agriculture teachers.
Most participants are high school teachers in Wisconsin, but two are high school teachers in Illinois, one is a junior high school teacher, and many of the Agriculture teachers also teach middle school courses in addition to their high school courses. Biotechnology: The Basics 2012 had 8 attendees (5 women & 3 men) and Biotechnology: Beyond the Basics 2012 had 7 attendees (4 women & 3 men), 3 of the attendees took both courses. Class participants included teachers who had no previous training in biotechnology, as well as very experienced secondary teachers looking to update their knowledge of scientific content and techniques. Some of the teachers currently teach an independent biotechnology course; others incorporate biotechnology curricula within other life science, chemistry or agriculture classes. Several teachers were looking for information to help them design and implement a biotechnology course for the first time.  A comprehensive course binder for each teacher  Laboratory protocols, classroom activities and power point presentations on a flash drive for each teacher  Daily discussion and review of course topics and resources  Discussion of funding and equipment sources and tips for successful grant writing Each day teachers wrote a reflection detailing how they would integrate material into their curriculum and the challenges that they might face, including the resources they would need. These reflections were discussed the next day with the entire group. Additionally, as a final project, each teacher had to design and present a detailed and personalized curricular unit (lesson plan) for teaching the content learned.
Results

Course evaluations were extremely positive. For Biotechnology: the Basics teachers wrote:
 "Keep up this wonderful opportunity for students and teachers".  "Info. was delivered wonderfully. Decent amount of time -great resources etc."  "All [workshops] had wonderful applications to use-especially to give students examples of where the field of biotech. is used today".  "Great Program -Thank you! I really enjoyed the week."  "Really appreciate all the sharing of practical materials!"  "I can honestly think of nothing to improve it [the course]. It exceeded my expectations".
For Biotechnology: Beyond the Basics, teachers wrote:
 "The course was presented in a very teacher friendly way, it was a very useful week….Great workshop!"
 "Thanks for all the resources."  "..loved it that I could do 3 credits in a week."  "This was a great course! I can't wait for the next one".  "This course was what I wanted and needed".
Course evaluations also offered suggestions to improve the courses:  "share a time line of [a] course would be beneficial (sample course outline)"  "lab write-up techniques -k-12 lab notebooks or just HS lab notebook"  " a little more of answering the 'why' from an ag perspective"  "organize each lab with a: what I need, where can I get, kits for each…but seriously this is not a big deal"  "Lab details could be more emphasized"  "addressing more alternative ways some of the labs could be ran if tight supplies"  " a little more review on what we did the day before …but I also see this as something I have to spend some time with"  "I would love more of an in depth explanation of the labs and how they connect to the curriculum for implementation"
Course evaluations and daily reflections are used to improve courses year to year, as well as to address questions and concerns throughout the course. Next year several of the suggestions will be incorporated, including providing sample biotechnology course outlines.
In 2012 one of the requirements to receive a Wisconsin Space Grant Consortium scholarship was to: "Submit a 2-3 page summary report to the BTC Institute, at the end of the 2012 or 2013 semester in which they implement discussion of NASA utilization of Biotechnology. This report should include: description of how a discussion of NASA utilization of Biotechnology was implemented, description and demographics of the course(s) in which the discussion took place, and student feedback on the discussion". We are looking forward to receiving these reports and learning how teachers use NASA research as a way to demonstrate the relevance of biotechnology content and techniques. We will incorporate the information we receive from teachers about their inclusion of NASA & Biotechnology content in future courses as well.
For both courses, teacher participants were recruited through direct contact at the BTC Institute' 
Conclusion
The enthusiasm demonstrated by our attendees is always inspiring. It consistently and clearly demonstrates the need for high quality professional development opportunities that have immediate relevance to the classroom. As stated by the National Science Board/National Science Foundation (NSB/NSF) in A National Action Plan for Addressing the Critical Needs of the U.S. Science, Technology, Engineering, and Mathematics Education System: "The United States possessed the most innovative, technologically capable economy in the world, and yet its science, technology, engineering, and mathematics (STEM) education system is failing to ensure that all American students receive the skills and knowledge required for success in the 21 st century workforce. The Nation faces two central challenges to constructing a strong, coordinated education system: Ensuring coherence in STEM learning, and Ensuring an adequate supply of well-prepared and highly effective STEM teachers."
We are committed to offering quality professional development in STEM for teachers so that their students receive the STEM skills and knowledge needed for future success, and we plan to offer both biotechnology courses in summer 2013. We will continue to seek grant opportunities and new partnerships that will enable us to fund teacher scholarships and provide teachers with much-needed resources. As always, we will utilize previous course evaluations to improve our courses.
